References Cited A hysterography device is provided which avoids the various disadvantages inherent in prior art devices, namely patient discomfort, incomplete seal-off of the cervical canal, complexity, and lack of provision for introduction of catheters or fiberoptic devices into the uterine cavity through a sterile conduit. A handle hav ing a conduit therein is provided for the introduction of catheters, coaxial catheter systems, fiberoptic devices, and contrast media. A cup at the distal end of the handle is vacuum or suction seated on the cervix of the patient to seal contrast media in the cervical canal. A movable cone may be provided for an enhanced seal. Preferably, the cup and the handle are soft and flexible plastic al lowing for better seating on the cervix and better opera tor manipulation. A variety of cup shapes and sizes may be used. Vacuum suction in the cup may be provided by an independent flexible conduit. A method of use of such device is provided. Nov. 30, 1987 (now abandoned) .
BACKGROUND OF THE INVENTION
This invention pertains to a device providing a sterile conduit for non-invasive entry into the uterine cavity.
A number of conditions require non-invasive entry into the uterine cavity, for both therapeutic and diag nostic purposes. Such access is provided through the canal of the uteral cervix, transvaginally. For diagnostic purposes, contrast media may be injected into the cervi cal canal and radiography carried out, both to establish the outline of the uterine cavity and/or patency of the Fallopian tubes. Alternatively, ultrasonography can be used following gas insufflation, or a fiberoptic device can be introduced into the uterine cavity for direct inspection. Yet another means of providing access is to introduce catheters into the cervical canal, and input contrast media into the uterine cavity directly.
Recently described in an article entitled "Fallopian Tubes Obstruction: Selective Salpingography and Re canalization," Radiology, May 1987, number 167, pp. 51 1-5 14, is the use of a coaxial catheter system with a wire guide for transvaginal recanalization of stenosed Fallopian tubes, also carried out through the cervical canal. This procedure usually is performed in conjunc tion with diagnostic radiography prior to and following recanalization. Inasmuch as the stenosis usually is a result of inflammatory changes and is one major cause of female infertility, and since surgical transabdominal recanalization of the Fallopian tubes has been shown to meet with only limited success, development of new instrumentation enabling use of non-invasive proce dures, such as the radiological approach, is of major importance.
Non-invasive access to the Fallopian tubes is also utilized for the purpose of artificial insemination. Typi cally, this procedure, which has been shown to be at least twice as effective as in vitro fertilization, involves harvesting the egg and injecting a mixture of sperm and egg into the Fallopian tubes. While this procedure can be carried out under hysteroscopic, radiographic, or ultrasonographic control, the common denominator of 55 all these procedures is access through the cervical canal and insertion of catheters into the tubes. Another possi ble use of selective tubal catheterization is to inject compositions for the purpose of reversible sterilization.
The internal genital organs must be protected from infectious agents normally or pathologically present in the vaginal environment. A reliably attachable conduit system for safe introduction and manipulation of cathe ters and other devices, and for the introduction of radio graphic contrast media into the uterine cavity and the tubes for the purpose of radiography, does not yet exist. Devices for the introduction of radiographic contrast media for the purpose of uterine/tubal radiography 2 have been described previously, but they have a number of drawbacks, and they do not allow introduction of catheters, One prior art approach involves grasping the cervix with a tennacula and inserting a rubber cannula into the cervix under tension, with the distinct disadvantages of discomfort to the patient and bleeding from the cervix, as well as incomplete sealing of the cervical canal.
Another prior art device is a large diameter catheter ("Foley catheter") equipped with an occluding balloon into the cervical canal. While sealing with the balloon's inflation is adequate, the Foley catheter does not permit rectification of the uterus by traction, which is often necessary for radiodiagnostic presentation.
Another prior art device, "Malmstrom's cannula", employs a cup appositioned to the cervix and held in position by vacuum, forcing a conical rubber cannula into the canal. The seal is accomplished by pressure against the cervical mucosa, but this is not always suc cessful, especially when the entrance to the cervix has been lacerated by previous births. Also, the device is complicated, consisting of a large number of parts and requiring considerable manipulation for each resteriliza tion which can be carried out only after thorough dis mantling and cleaning. The device does not allow inser tion of a catheter.
Another prior art device is the Kidde cannula, de vised to seal the canal's orifice with a rubber cone, and to enter the uterine canal with steel tubing. This poses a risk of injury to the uterine cavity, as described 
SUMMARY OF THE INVENTION
In accordance with the teachings of this invention, a hysterography device and method is provided which avoids the various disadvantages inherent in prior art devices, namely patient discomfort, incomplete seal-off of the cervical canal, complexity of the device, and lack of provision for introduction of catheters or fiberoptic devices.
The present invention also provides a hysterography device comprising: a handle containing one or two conduits; a cup located at a first end of the handle, the cup designed to fit the cervix of a patient; means for applying a vacuum within the cup, made from soft plastic material; a cone located within the cup having a nose designed to penetrate into the introitus of the cer vical canal of the patient.
The present invention also provides a hysterography device comprising: a handle containing a first conduit; a cup located at a first end of the handle, the cup designed to fit the cervix of a patient, the cup being made of a soft plastic material; means for applying a vacuum within the cup; and a cone located within the cup having a nose designed to penetrate into the introitus of the cer vical canal of the patient.
The present invention also provides a hysterography device comprising: a handle containing a first conduit, the handle being made of a plastic material and being flexible to allow operator manipulation thereof; a cup located at a first end of the handle, the cup designed to fit the cervix of a patient; means for applying a vacuum 5,259,836 3 within the cup; and a cone located within the cup hav ing a nose designed to penetrate into the introitus of the cervical canal of the patient.
The present invention also provides a hysterography device comprising: a handle containing a first conduit; a 5 cup located at a first end of the handle, the cup designed to fit the cervix of a patient; means for applying a vac uum within the cup; a cone located within the cup hav ing a nose designed to penetrate into the introitus of the cervical canal of the patient; and a catheter in the first 10 conduit.
The present invention also provides a method of providing non-invasive entry into the uterine cavity of a patient, comprising the steps of suction sealing a cup of a hysterography device to the cervix of the patient, the 15 hysterography device having a handle with a first con duit therein; introducing a catheter having a lumen through the first conduit and into the uterine cavity of the patient.
An object of the present invention is to provide an improved hysterography device and method.
Related objects are apparent from the following de scription. This invention is unique in that a novel device oper-60 ates in consonance with physiological factors that are dynamic rather than morphological. Thus, the circular musculature of the cervix can be stretched by pressure exerted on the walls of the cervical canal. Such "cervi cal dilation' is undesirable for a seal-off. The novel device utilizes a conduit of increasingly larger diameter which dilates the canal but minimally, while the canal's dilation is to an extent prevented, compressing the cir In the drawing figures and specification, the refer ence characters used in the four embodiments are the same for similar elements, except for the use of the superscripts, l, 2, 3, and 4 corresponding respectively to the first, second, third, and fourth embodiments. As shown in the Figures, a hysterography device con structed in accordance with the teachings of this inven tion includes, preferably, conduit CC which is formed along the longitudinal axis of the device, which serves as the aids, rigid or flexible leading handle H, at the top of which is cup C, designed to fit the cervix. Cup C is cylindrical in its distal portion but, over radius, becomes progressively more conical towards its base CB. The cup is made preferably from a pliable material, to allow its best adaptation to the cervix. Base CB is flat or re cessed, and placed over the outlet CO (of conduit CV) through which vacuum generated by a negative pres sure device is applied. This results in suction which forces the cervical mucosa against the edge of the cup, and or the cervix into the cup. Concentrically and centrally placed into cup C along the axis provided by conduit CC is cone CN whose proximal, straight part is designed to penetrate into the introitus of the cervical canal. The diameter of the cone is then gradually or stepwise increased to provide the primary seal within the canal. As the inner cone CN is pressed into the cervical canal, its increasingly greater diameter produces the secondary seal-off. Thus, the more vacuum is applied, the more the peripheral mu cosa is rolled against and pressed against the inner wall of cup C, thus providing the secondary seal. Finally, the perpendicular part D of the cone, while being forced against the frontal mucosa of the cervix, acts as a third sealing surface. The cone can be produced either as one piece, or constructed from several components, with the cup either affixed to the handle H (FIGS, 1A, 1B, 3A, and 3B) or to a collar CR2, CR surrounding the handle H (FIGS. 2, 4A, 4B, 4C, 4D, 4E and 4F).
While a version of the hysterograph with the cup affixed to handle H and thus providing a fixed longitudi nal relation between the tip of the conduit and the cup is useful predominantly for diagnostic purposes, a ver sion employing a movable cup is useful when an ana tonical irregularity is encountered for interventional procedures, such as selective or sub-selective catheter ization. Such procedures involve manipulations, often resulting in dilation of the cervical canal. When this happens, deeper penetration of the conduit CC into the canal is necessary to provide a seal-off, without which a post-procedural diagnostic radiography could not be carried out. This can be accomplished in a "movable cup' version of the with cone CN2 and CN, shown in the second and fourth embodiments of this invention, by sliding the collar such as CR or CR, and thus the affixed cup, away from the tip of conduit CC. In the fourth embodiment, cone CN may by moved as much as 5.5 cm in a direction away from cup C'. A seal be tween the collar CR and handle H is provided by a seal-fit of the diameters; to increase the seal, a silicone or other physiologically inert lubricant can be utilized. Conveniently, cups of several sizes can be interchange able on the same instrument.
Central conduit CC is contained in the handle H and provides a passage through which a catheter, a coaxial catheter system, or fiberoptic device can be inserted, or through which contrast media can be injected. As set As earlier described, the introduction of a fiberoptic 55 device through the lumens of the catheters in conduit CC may be done for direct visual inspection in the uterine cavity. The timing and sequence of injection of contrast media, advancing of guide wires, and introduc tion of fiberoptic devices may vary from case to case 60 depending on the diagnosis and treatment required.
All publications and patent applications are herein incorporated by reference to the same extent as if each individual publication or patent application was specifi cally and individually indicated to be incorporated by 65 reference. Although the foregoing invention has been described in some detail by way of illustration and ex ample for purposes of clarity of understanding, it will be 8 readily apparent to those of ordinary skill in the art in light of the teachings of this invention that certain changes and modifications may be practiced within the scope of the appended claims.
What is claimed is: 1. A hysterography device for penetrating an ob struction in a patient's fallopian tube comprising: a handle containing a first conduit, wherein said han dle comprises a plastic tube which is flexible; a cup located at a first end of said handle, said cup designed to fit the cervix of a patient; means for applying a vacuum within said cup; and a cone located within said cup having a nose designed to penetrate into the introitus of the cervical canal of said patient; means for injecting a liquid contrast media through said cone and into a patient's uterine cavity for radiography thereof; a first catheter having a first lumen and located in said first conduit; a wire guide for penetrating an obstruction in a pa tient's fallopian tube; and, a second catheter disposed in said first lumen and having a second lumen, a third catheter disposed in said second lumen and having a third lumen, wherein said wire guide is disposed in said third lumen.
2. The device of claim 1 wherein said means for ap plying a vacuum includes a tube which is independent from said handle, said tube being connected to said cup.
3. The device of claim 2 wherein said cup and said cone are movable with respect to each other providing adaptation to the cervix of the cup and variable penetra tion of the conduit with the cone into the cervical canal for the purpose of a seal.
4. A hysterography device comprising: a handle containing a first conduit; a cup located at a first end of said handle, said cup designed to fit the cervix of a patient; means for applying a vacuum within said cup; a cone located within said cup having a nose designed to penetrate into the introitus of the cervical canal of said patient; a first catheter disposed in said first conduit and hav ing a first lumen; a second catheter disposed in said first lumen and having a second lumen; a third catheter disposed in said second lumen and having a third lumen; and, a wire guide disposed in said third lumen for penetrat ing an obstruction in a patient's fallopian tube. 5. The device of claim 4 wherein said cup and said cone are movable with respect to each other providing adaptation to the cervix of the cup and variable penetra tion of the conduit with the cone into the cervical canal for the purpose of a seal.
6. The method of providing non-invasive entry into the uterine cavity of a patient and of penetrating an obstruction in the patient's fallopian tube, comprising the steps of: suction sealing a cup of a hysterography device to the cervix of the patient, said hysterography device having a handle with a first conduit sized to receive a catheter therein and further having means for injecting a liquid contrast media into a patient's uterine cavity for radiography thereof; injecting liquid contrast media through said means for injecting and into the uterine cavity; 5,259,836 9 introducing a first catheter having a lumen through said first conduit and into the uterine cavity of the patient; and advancing a guide wire through said catheter lumen and in the fallopian tube against an obstruction therein and opening the obstruction in the fallopian tube with said guide wire.
7. The method of claim 6 and further comprising the step of injecting a contrast media through said catheter lumen into the fallopian tube.
8. The method of claim 7 wherein said introducing step includes the step of introducing a second catheter disposed in said first lumen and having a second lumen, and introducing a third catheter disposed in said second lumen.
9. The method of claim 8 and including a cone mov able with respect to said cup, said cone having said conduit therein, and further comprising the step of moving said cone away from said cup and into the cer vical canal providing a seal.
10. The method of claim 9 wherein said cup is made of soft plastic and wherein, during said suction seating step, said cup is pliable to adapt to the cervix of the patient.
11. The method of claim 10 wherein said handle is made of a flexible plastic material allowing operator manipulation thereof during said advancing step.
12. The method of claim 7 wherein said step of inject ing said contrast media occurs before said step of ad vancing said guide wire against the obstruction. 13. The method of claim 7 wherein said step of inject ing said contrast media occurs after said step of advanc ing said guide wire against the obstruction.
14. The method of claim 6 and including a cone mov able with respect to said cup, said cone having said conduit therein, and further comprising the step of moving said cone away from said cup and into the cer vical canal providing a seal.
15. The method of claim 6 wherein said cup is made of soft plastic and wherein, during said suction seating step, said cup is pliable to adapt to the cervix of the patient.
16. The method of claim 6 wherein said handle is made of a flexible plastic material allowing operator manipulation thereof during said advancing step.
17. The method of providing non-invasive entry into the uterine cavity of a patient and of penetrating an obstruction in the patient's fallopian tube, comprising the steps of:
suction sealing a cup of a hysterography device to the cervix of the patient, said hysterography device having a handle with a first conduit sized to receive a catheter therein;
introducing a first catheter having a lumen through said first conduit and into the uterine cavity of the patient; and advancing a guide wire through said catheter lumen and in the fallopian tube against an obstruction therein and opening the obstruction in the fallopian tube with said guide wire;
wherein said introducing step includes the step of introducing a second catheter disposed in said first lumen and having a second lumen, and introducing a third catheter disposed in said second lumen. Col. 3, line 43, please change "outaway" to --cutaway--.
Col. 4, line 12, please change "aids' to --axis--.
Col. 4, line 54, please insert hysterograph--after "the". 
